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(54) Dresser for polishing cloth and manufacturing method thersfbr 



(57) A dresser for a cliemlcal and mechanical pol- 
ishing cloth is provided in which a sintered product con- 
stituting the dressing face 2a is otitained by mixing a 
bonding material 4 consisting of silicon and/or silicon ei- 
loy with diamond grit 3, and fonnlng and sint^ng the 
mixture. A carbide film S generated by sintering silicon 
In the bonding material into diamond is fonned on the 
surface of the diamond grit 3. Thereby, the diamond grit 



Isflmiiy bonded with thebondingmateriai,andthsbond- 
ing material Is not dissolved. Preferably, Vne particles of 
the diamond grit are arranged on the surface of the 
bonding member with two-dimensional leguiarity, the 
dstance between adjacent grits on the smallest lattice 
fonned by the arrangsment is within a range between 
10 (im to 3,000 nm. TTiua a unif 
can be created. 



FIG. 1 
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Description 

[0001] The present Invention relates to a. dresser for a polishing cloth used for removing clogging or foreign material 
In a step of Chemical and Medianlcal Polishing (hereinafter referred to as CMP) and to a manufacturing method 
5 therefor. 

[0002] In manufacturing highly integrated electronic circuits such as integrated cinsuita, CiVIP processing Is generally 
used to remove surface defects such as protrusions, crystal lattice defects, scoring, or roughness on a conductive 
layer, a dielectric layer or an insulation layer fomied on a substrate or wafer. In CMP processing, a wafer Is pressed 
on an abrasive cloth made of polyursthane foam or the lilce by a predetermined load, adhered to a dlsi< surface plate, 
10 and the wafer is polished by rotating both the wafer and the cloth with an abrasive fluid called a chemical slurry. A 
preparation in which abrasive particles such as iron oxide, barium carbonate, cerium oxide, or colloidal silica are sus- 
pended in an abrasive fluid such as potassium hydroxide, dilute hydrochloric add, aqueous hydrogen peroxide, or iron 
nitrate, is used as the chemical stuny, and those are selected as required according to the polishing speed, the l<ind 
of object to be polished, etc. 

w 10003] CMP Is perfomied many times In steps for stacking various kinds of electronic cinsuits on a substrate or a 
wafer. When the number of CMPs Is Increased, particles of polishing dustbun-ows into minute cracks, causing clogging, 
and this reduces the polishing rate. Accordingly, an operation by which the surface of the polishing cloth Is replaced 
to restore the polishing speed, called dressing, is required to be executed often or regularly. For this operation, an 
instrument called a dresser for a CMP polishing cloth Is used. 

^ [0004] Since diamond grit is an excellent dressing material, a known dresser for a CMP polishing cloth employs 
diamond grit. To make the dresser, a method of electrode deposltingthe diamond grit on stainless steel by nickel plating 
has been proposed. Also, in Jeqianese Unexamined Patent Application No. 10-12579, a method of brazing the diamond 
grit on tiie stainless steel by a metallic-brazing material has been proposed. 

[0005] However, the nickel plating material or the metaiite-brazlng material Is dissolved by strongly addle chemteai 
2S slurry, and the sluny is contaminated and the diamond grit is peeled, potentially causing scoring on the surface of the 
wafer. Therefore, a dresser for CMP abrasive cloth in which dtssolution of metal or peeling-off of diamond grit will not 
occur In CMP Is desired. 

[0006] In a conventional dresser for polishing cloth, grit such as diamond grit Is usually randomly arranged. Japanese 
Unexamined Patent Application Publication No. 2000-141204 shows an example in which diamond grit Is aranged 

3B substantially unlfonnly, approximate In concentric circles. In this case, the distance between the pieces of grit is not 
equal and the grit Is arranged in'egulariy Therefore, stable polishing performance cannot be exhibited and a unifomi 
surface of the polishing cloth cannot be obtained, and furthermore, the polishing speed cannot be adjusted arijitrarily. 
For example, If tiie distance between the pieces grtt is small, swarf or polished particles generated by grinding adhere 
among tiie grit and are not discharged, or a part of the polishing dotii is melted due to frictlonai heat on grinding, thus 

3S causing clogging, and this causes a decrease in performance of the dresser and ttie surface of the polishing cloth 
becomes a mirror surface resulting In a decrease in the polishing speed. 

[0007] Furthemiore, with a cbnventionEd dresser fat a polishing cloth, as dressing of a polishing cloth and polishing 
a wafer are always earned out on the same polishing plate, scraps of the polishing cloth or polished dust are not 
sufflcientiy discharged and so damage is caused on the surface of the wafer and this causes a decrease in yield. 
40 [0008] Furthemiore, clogging of the dresser for a polishing cloth causes application of concentrated stress at the 
dogged parts, the grit Is removed from a holcBng part, and scratohes are caused on the surface of the wafer resulting 
in fatal damage. 

[0009] It is an object of the invention to provide a dresser for CMP polishing doth and a manufacturing method 
therefor In which bonding material for hokdng ttie diamond grit will not be attacked by the strongly add chemical aluny, 
4S causing contamination of the slurry by metallk: dissolution or pealing off of the diamond grit CMP. 

[0010] It is another object of the present invention to provide a dresser for a polishing doth and a manufacturing 
meOiod therefor in which stable grinding characteristics are maintained, a uniform dressing surface of the polishing 
cloth is created, and the polishing speed is always constant 

[001 1] It is another object of the present invention to provide adresserforapolishingcloth and a simple manufacturing 
so method therefor in which, by con-ectly adjusting the distance between the pieces of grit, the dresser is suited to the 
workplace and polishing elficiency can be adjusted at will. 

[0012] A dresser for a polishing doth according to a first aspect of the present invention has a dressing face com- 
prising a sintered product obtained by mixing a bonding material comprising silicon and/or silicon alloy with diamond 
grit, and fonnlng and sintering the mixture such that a cariilde film generated by sintering the silicon in the bonding 
ss material into the diamond is provided on the surface of said diamond ^t, whereby the diamond grit is f iimiy bonded 
with the bonding material. 

[0013] A dresser for a pdlshing dotii according to a second aspect of Oie present invention has a dressing face 
comprising a sintered product obtained by mixing a bonding material comprising silken and/orslllcon alloy wiOi diamond 
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grit coated with a fflm of a carbide of a metal in the group IV, V or Vl of ttie periodic tabis, and foiming and sintering 
the nnixlijre, sucii that the dianiond grit is ffnnly bonded with the bonding material with said carbide film. 
1001 4] Preferably the sintered product Is formed by arranging each particle on the surface of the bonding member 
so as to have two-dimensional regularity, the distance between adjacent pieces of grit on the smallest lattice constructed 
s by the arrangement is within a range between 1 0 ;im and 3,000 |im and each piece of grit is an^ged in a sulistantially 
uniform distribution. These features help produce a uniform dressing surface. 

[0015] The shtered product may be adhered on the surface of a pedestal and finished into spedfled^ze, and the 
diamond grit may be exposed by planarizing and dressing the dressing surface. 

[0016] A first method of maldng a dresser for a polishing cloth according to the present invention comprises mixing 
fo bonding material comprising siHcon and/or silicon alloy with diamond grit, sintering the mixture such that a cartiide film 
is generated by sintering the silicon in the bonding material on the surface of the diamond grit, and the diamond is 
finnly bonded with the bonding materia] by the carbide film. 

[0017] in a further manufacturing method according to the present invention a bonding material comprising silicon 
and/or silicon alloy is ndxed with diamond grit coated wth carbide film of metal in group iV, V or VI of the periodictable, 
IS and the mixture Is formed and sintered whereby the diamond grit flmnly bonded with the bonding jnaterial by the 
carijidefilm. 

[OOiq In a still further manufacturing method, adhesive regions whose size is almost the same as that of ttie grit are 
provided on the surface of the planar bonding nrateriai comprising silicon or a silican ailoy or a sheet placed thereon 
in positions which are uniformly distributed with tw&-dimendonal regularity, and after each grit parBcie is adhered on 
20 the adhesive regions, they are pressed down and sintered. Also in this case, a carbide film Is generated on the surface 
of the diamond grit by reactive sintering of the diamond and the silicon to the bonding material, and thus, the diannond 
grit is finnly bonded to the bonding material with the carbide film. 

[0019] When adhering the diamond grit on the adheshre regions, the diamond grit may be coated with carbide film 
of a metal in group IV, V, or VI in the periodic table in advance, and the diamond grit may be flmily bonded to the 

bonding material with the carbide film. 

[0020] Furthennore, the adhesive regions may be fomtied by non-masked parts of an adhesive sheet masked with 
a non-adhesive materia). 

[0021] The bonding material comprising silicon and/br silicon alloy has excellent acid-resistance in acldk: solutions 
such as nitric add. As a result, polishing flukl is not contaminated, and this simplifies the wafer cleaning step after CMP. 

30 [0022] Furthennore, In additiontotheabove,byanangingthediamondgritregulariywlththeappropriategritdlstance, 
stable grinding characteristks can be maintained, surface roughness on the surface of the polishing cloth creates a 
uniform dressersurface, stable polishing can be always carried o ut with a constant polishing speed, and the grit distance 
of the diamond grit or the lil» whteh is arranged with regularity can be appropriately adjusted. Thus, the surface slate 
of the dresser for the polishing cloth can be created according to a workpiece, and the polishing efficiency can be 

3S adjusted at will. 

[0023] The invention Will nowbedescrbedby way of example with reference to the accompanying drawings In which: 

FIQ, 1 1s aperspectlveviewshowinganexampleofadresserforapolishingclothaccordingtoihe present Invention, 
FIG. 2 Is a cross-sectional view showing the main part of the dresser that Is cut at the flat face in parallel to ths 
to rotating center of the dresser, 

FIG. 3 is a graph showing the results of an acid resistance test on the dresser and a comparative example. 
FIG. 4 is an optical microscope photograph of the front surface of the dresser of Example 1 , 
FIG. 5 is an optical microscope photograph of the rear side of the dresser of Example 1 at the same position as 
in FIG. 4, 

45 FIG. B is a graph showing the results of an acid resistance test of the dresser of Example 2, 

FIG. 7 Is a detailed cross-«ectional view through a flat surface parallel to the center of rotation of an embodiment 
of a dresser in which the grit arrangement is regular showing the main part of the dresser. 
FIG. 8 is an electron micrograph showing the arrangement of the diamond grit of the dresser of a first embodiment 
in which the diamond grit distance of the dresser is set to 0.8 mm. 

so FIG. 9 is an electron micrograph showing the arrangement of the diamond grit on the dresser of a second embod- 
iment in which the diamond grit distance of the dresser Is set to 1.5 mm. 

FIG. 10 is an electron micrograph showing the an'angement of the diamond grit on the dresser of a comparative 
example. 

ss [0024] in a dresser for a CMP polishing doth according to the present invention, the dressing face thereof comprises 
a sintered product obtained by mixing a bonding member comprising silicon or silicon alloy with diamond grit coated 
with a cartilde film generated by the diamond grit orthe above-described metal from the periodic table, and by fonning 
and sintering the mixture. In a preferred embodiment, the entered product is adhered to the surface of a pedestal made 



EP 1201 367 A1 



of ceramic, plastic or the like, then the dressing face is subjected to planarizing and dressing processing to finish it into 
specified size as well as exposing the diamond grit. 

[00251 If the sintered product Is obtafried t>y mixing the bonding material comprising silicon or silicon alloy with the 
diamond grit and fomiing and sintering the mixture, a carbide film is fomied on the surface of the diamond grit by 
s sintering of the silicon In the bonding material into the diamond. Thereby, the diamond grit is bonded firmly with the 

bonding material. 

[0026] Referring to the drawings, FIG. 1 and FIG. 2 show embodhiente of a dresser for a CMP polishing cloth ac- 
cording to the present Invention. FIG. 1 shows the overall constitution. FIG. 2 shows a orass-Bection of the dresser 
that Is sectioned at the face through a central axis of rotation. 
10 [0027] in the dresser for a CMP polishing doth according to the example, a plurafity of sintered products 2 are 
adhered to the wortdng face 1 a of the cup-shaped pedestal 1 made of metal, ceramic, or plastic. As shown In RG. 2, 
the diamond grit 3 in the sintered product 2 has the carbide film 5 generated on the surface thereof. The diamond grit 
3 is bounded firnily with the bonding material 4 by the carbide film 5. 

[002q If the bontiDng material 4 comprising silicon and/or dlicon alloy is mixed with the diamond grit 3, the mixture 
IS Ifrfonned and sintered, the carbide film 5 Is generated on the surface of the diamond grit by sintering the silicon in the 
bonding material 4 Into the cfiamond grit 3. Also, the carbide film 5 can be formed by coating the surface of the diamond 
grit 3 with the carbide film 5 of a metal from group IV, V, or VI In the periodic table. 

[0029] Grain size of the diamond grit 3 is not limited. Generally, It is preferable that the grit iiaving a grain size of 
#325/#400 to #30/#40 according to JIS B4130 be used. If the grain size of the diamond grit is less than #32S/400, 
so exposure amount atthe dressing face of the diamond grit Is lower, and this cause Imperfect dressing of a CMP polishing 
cloth or slower dressing speed. If the grain size of the diamond grit exceeds #30^, it might cause a rough face of 
the CMP polishing cloth when dressing or cause a lower rate of removal. 

[0030] if silicon alloy Is used as at least a part of the bonding member 4, preferably it has a siScon content of 15 
percent by weight. Metals in groups IV, V, or VI of the periodic table may be used as alloy metal. In particular, titanium, 
zs chrome, tantalum, tungsten, ormol^denum is preferably used. If the silicon content Is less than 15 percent by weight, 
the obtained sintered product 2 might have poor acid-resistance. 

100311 As a sintering method employable in the present invention, there are many methods Including hot-pressing 
using graphite, pressure sintering with current, pressure sintering with discharge, hot Isostadc pressing [H\Fi, or sin- 
tering with an ultrahigh pressure device. Sintering according to the present invention Is not limited to certain sintering 
so methods, but a preferable sintering method may be chosen and employed as required. 

[0032] As a method of coating the carbide film 5 on the diamond grit 3, there Is a PVD method, a CVD method, a 
plating method, or an immersion method using a melted salt bath. A preferable method may be chosen and employed 
as required. 

[0033] If the sintered product 2 is used as a dresser, as shown In FIG. 1 and FIG. 2, the sintered product is fixed on 

3S the working face 1 a around the pedestal 1 by an adhesive 6, then the dressing face 2a is pianarlzed and Is dressed. 
Thereby, the product Is finished into a specified size and the diamond grit is exposed for dressing. 
[0034] Since the dresser for a CMP poHshlng cloth constituted accordingly has a bonding material employing add- 
resistantsillconorsiltcon alloy, metal never dissoivesandthediamond grit is never peeled off by strongly acidic chemical 
slurry. Tlierefore, wafer-cleaning steps after CMP processing can be simplllled and scratches on a woricsurface caused 

40 by peeilng-off of the diamond grit from the dressing face 2a can be prevented. 

[0035] In the above-mentioned dresser for the polishing cloth, as shown in Fig. 7 to Rg. 9, the sintered body 12 Is 
constructed by aTanging each particle of the diamond grit 13 on the surface of the bonding material 14 so as to have 
two-dimensional regularity, the distance between the adjacent pieces of grit on the smallest lattice constmeted by the 
an^angement is within a range between 10 (im and 3,000 |un, and each piece of grit is affanged so as to fonn a 

4S substantially unlfonn distribution. These features are helpful to obtain a unifomi dressing surface. 

[0036] In this case, diamond separately classified in some range Is used as the diamond grit 13, and the particle 
size thereof is not limited. IHowever, generally speaking, it preferable to select a grit Included within the range men- 
tioned-above. Also, silicon and/or a silicon alloy Is used as the above-mentioned bonding material 14. 
[0037] As shown in photographs of Fig. 8 or Fig. 9, each particle of the grit 1 3 is arranged to be fixed on the surface 

50 of the bonding material with two-dimensional regularity, the distance between the adjacent pieces of grit on thesmallest 
Imtice constructed by the arrangement Is within a range between 10 jim and 3,000 nm. mora preferably, the grit 13 
hasagrainslzeof#100to#60 and a distance between the pieces of grit of 100 (im to 2,000 (un, and each piece of 
grit is arranged so as to form a substantiaily unlfom distribution, in this case, the larger the distance of between the 
grit particles becomes, the more the polishing speed Increases and the larger the roughness of the polishing cloth 

ss becomes. AISo, the smaller the distance between the grit partkiles becomes, the more the polishing speed decreases, 
the smaller the roughness of the surface of the polishing doth becomes and the more the polishing speed decreases. 
[0038] When the distance between the pieces of grit 13 is 10 {im or less, since clogging occurs in the dresser due 
to a grinding layer oi the polishing cloth or polishing particles, the poFishing ck>th cannot be unifonnly ground. Also, the 
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dsbnce b9tween the pieces of grit 13 is 3,000 \m or more, a satisfactory grinding operation cannot be obtained. 
Tlierefore, It is preferable to select tlie distsmce between tiie pieces of grit according to the type of object to be ground 
or cost, as required, and the roughness of the polishing cloth or the polishing speed can be arbitrarily adjusted by 
adjusting tiie distance. 

5 [00391 The arrangement of the grit 1 3 wHI be described more spedficBlly. The smallest lattice produced by the par- 
ticles of grit 13 which are adjacent in a clrcun:iferential and radial direction on a pedestal 1 (see Fig. 1 and Ffg. 7) Is, 
In general, a square or a paraHelogram (this may be cailsd a triangle formed by connecting opposing angles). In this 
case, it is enough for the distance to the closest adjacent panicle of grit in this smallest lattice to be wilhln the range 
from 10 ^m to 3,000 }im. MeanwhHe, although the shape of the lattice is not limited to the above-nnentioned shape, 

10 each of the pieces of gril must be arranged with two-dimensional regularity. 

[0040] The above-mentioned dresserfor a polishing cloth will be easily manufactured by a method described below. 
[0041] Rrst, many partlcles of the grit 13 are held on the planar surface of tiie bonding n^rlal 14 to be mounted 
on the dresser for a polishing cloth with two-dimensional regularity. In this case, it Is preferable that an adhesive part 
having almost the same size as that of the grit is provided directly on the surface of the bonding member 14 or via a 

« sheet placed thereon according to the position of each piece of grit 13 arranged with regularity, and the .grit 13 Is. 
adhered and fixed on the adhesive part. 

[0042] The adhesive part may be fomied by a non-masking part In the adhesive sheetwhich is masl<ed. In this case, 
preferably, masidng is performed by forming \hs non-masking part by making many holes having the same size as that 
of the particiB size of the grit, and tlie adhesive part is formed by the non-masl<lng part. However, the adhesive part 

20 may be fomied by partial application of (he adhesive using printing techniques. The size of the adhesive part must be 
almost the same as the that of the grit in order to adhere and fix each piece of grit 13, and they must be arranged at 
regular intervals two-dlmenslonally according to the holding posiUon of each piece grit 1 3. 
[0043] The grit 1 3 Is sintered and fixed on the surface of the bonding material 14. in this case, as shown In Fig. 7, 
the diamond grit 13 is pressed Into the bonding material 14 and sintered. At that time, a carbide film 15 Is generated 

es on the surface of the diamond grit 13 by reactive sintering of the diamond and the silicon in the bonding material, and 
tiius, the diamond grit 13 is firmly bonded to the bonding material 14 by the carbide film 15. 
[0044] Furthermore, grit coated In advance with a carbide film of a metal In group IV, V or VI In the periodic table is 
used as the above-mentioned diamond grit, and the grit is pressed Into the bonding material and sintered. In this way, 
the diamond grit may be firmly bonded to the bonding material by the cari)ide film, 

30 [0045] To fomi the regular two-dimensional arrangement in the grit 13 orthe non-maskIng part, the following method 
may be used, Holes whose dimension is equal to the maximum dimension of the grit distribution are made on a metal 
plate with the required arrangement by etching, this metal plate is placed on the surface of a molded body or a sheet, 
the grit having a particle size distribution corresponding to the holes Is fitted into the holes while being observed with 
an microscope, the grit Is pushed into the moWed body via a plate placed on the grit after the unnecessary grit Is 

ss brushed off with a brush, and then, the metal plate is removed and the object Is sintered under prescribed temperature, 
pressure, and time conditions. 

[0046] As shown In Fig. 7, the bonding material 1 4 holding the gril 1 3 with a prescribed arrangement is bonded to a 
dresser pedestal 1 wfth an adhesive 6 sudi as epoxy resin, and then, the dresser surface Is subjected to planarizing 
and dressing by shot blasting using unbound grit such as alumina, wrapping or etching to form a final prescribed 
40 dimension, and the grit 13 protrudes at a prescribe height In this way, a dresserfor a polishing cloth Is manufactured. 

EXAMPLES 



[0047] Hereinafter, a further description will be given in detail, with reference to preferred examples. However, tf 
present hwenUon will not be limited by these examples. 



[0048] Diamond grit having a grain size of #1 00/#200 is mixed with titanium-Mlicon alloy powder at 1 :1 by weight so 
so as to yield a mixture of volume ratio of 1 :3. Then, an obtained mixed powder Is filled in a graphite frame, and then It is 
sintered at a sintering tenverature of 1,200 degrees Celsius and under a pressure of 50 Mpa for an hour by hot- 
pressing. After an obtained sintered product is adhered on a pedestal (refer to FIG. 1) made from a stainless steel 
(SUS 316) With an epoxy adhere, the dressing face of the product Is planarized and dressing-processed by using a 
GC grinding wheel having a grain size of #240 so that the thickness of the product and the height of protnjslon of the 
SB diamond grit from the matrix may be 2 millimeters and 50 micrometers respacflvely. This fomris a dresser. 

^1049] The following add-resistance test and durability test of grlt-peeilng-off wet« earned out on the dresser. 
[0050] In the acid-resistant test, a sliced sintered product Is dipped in 500 mlliniters of ten weight percent of nitric 
acid water solution for 1 00 hours, then the rate of change in weight of the product is measured with an electrobaiance 
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(measuring sensitivity 1 mg). FIG. 3 shows the reite of change in weight (vertical axis) to dipping hours (horizontal 
axis) . The figure shows that there was no weight decrease and that the product had superior aold-resistancs. 
[00S1] For comparison, a sample in which diamond grit with a grain size of #100/#120 electroformed with Nl was 
subjected to the same acid-resistance test. The result shows that the rate of change in weight after 30 hours was 4 . 
s 0 percent. 

[0052] In the durability test of peeling-off, the dresser is pressed on the surface of a CMP polishing cloth made of 
unethane foam with a face pressure of 20 kPa, then the dresser was sub|actBd to continuous dressing for 1 00 hours 
while sluny containing 2 weight percent of alumina abrasive grains having a grain size of #4000 Is sprayed at 12 
n^lliiitens per minute. The surface of the dresser was observed with a optical microscope at four points to Inspect 
10 peeling-off of the diamond grit and changes in height. FIGs.4 and 5 respectively show the results of the observation 
before and after dressing. According to these figures (photographs), no peeling-off of the diamond is observed. Fur- 
thermore, no change In protrusion of the diamond grit Is observed, and the product is confirmed i» have durability and 
excellent grain retention. 

IS [EXAMPLE 2] 

[0053] Diamond grit, coated with titanium caitide of about 2 micrometers by a CVO method, having a grain size of 
#1 00/#120 is mixed with titanium-silicon alloy powder at 1 :1 by weight so as to make a mixture having a volume ratio 
of 1 :3. Then, an obtained mixed powder is filled in a graphite frame, then it is sintered at a sintering temperature of 

20 1 ,200 degrees Celsius and a pressure of 50 Mpa for an hour by hot-pressing. Alter an obtained sintered product is 
adhered to a pedestal 1 made from stainless steel (SUS 31 6) with an epoxy adhesive, the dresang face of the product 
is planarlzed and dressing-processed by using a GC grinding wheel size of #240 so that the thickness of the produ«^ 
and the height of protrusion of the diamond grit from matrix may be 2 millimeters and 50 micrometers, respectively. 
This becomes a dresser. The following acid-resistance test is a durabiltty test for grid-peeling-off carried out for the 

25 dresser under the same conditions as in Example 1 . 

[0054] The result of the acid-resistance test is shown in FIG. 6. The figure shows that no Increase In weight of the 
product is seen and the product has superior acid-resistance. Furthennore, similariy as in the first embodiment, peeling- 
off of the diamond grit and change in the height of protrusion are observed at four points on the dresser before and 
after dressing. Neither peeilng-off of the diamond grit nor change in the height of the protrusion of the diamond grit is 

30 observed before and after dressing. The product is therefor confinned to exhibit superior durability in holding grit. 

[EXAIUIPLE31 

[00551 Tungsten powder and silicon powder are mixed in a ball mill at a ratio of 1 :4 by weight, 20% by volume of 
S5 paraffin Is added to the obteilned mixed powder and mixed, and the obtained mixed powder is filled in a die to fabricate 
a planar molded body under a pressure of 50 MPa. 

[0056] An adhesive sheet having an adhesive applied is masked by a sheet having a non-masking part formed by 
making many holes equivalent to the grit dze at two-dimensional regubr Intervals. The adhesive parts formed by the 
non-masking part is 270 \m\ In size, and they are arranged so that the smallest lattice formed by the adjacent pieces 
40 of grit in the circumferential and radial directions is a parallelogram and the grit distance In one side thereof is at regular 

intervals of 0,8 mm. 

[0057] Then, classified diamond grit of 150 |im to 250 jim is adhered and fixed on the non-masking part of the 
adhesive sheet, the sheet is placed on the molded body made of the tungsten-silicon mixed powder, the grit is pressed 
into the molded body via a plate, and then, the body is hot-press sintered under a sintering temperature of 1 ,200°C 

45 and a pressure of 50 ll^Pa for one hour. In this way, a sintered body comprising grit fixed on the molded body Is fomned. 
[0058] The obtained sintered body Is bonded with epoxy resin on a cup-shaped pedestal which is made of stainless 
steel (SUS 316) and has a diameter of 100 mm so as to fomi a ring shape with 10 mm intervals, shot blasting Is 
performed on the dressing surface of the sintered body by using unbound alumina with #240 particle size, and then, 
the body Is plenarized and dressed so that the protrusion heigtit may be 60 fun to 80 ^m. In this way, a dresser for a 

so polishing cloth is fabricated, 

[0059] The electron micrograph in Fig. 8 shows the arrangement of the grit on the dressing surface in the above- 
mentioned dresser for a polishing cloth. 

p)060] The fabricated dresser is pressed on a polishing cloth made of polyurethanefoam, which is rotated at 50 rpm, 
under a pressure of 1 9,6 kPa to be ground, while sluny (made by Cabot) containing 2% by volume of fumed silica Is 
ss flows at about 15 ml per minute. 

[00G1] The polishing speed and surface roughness (Ra and Rz) of ten dressers are measured eveiy 1 , 2, S, 5, 1 0, 
15, 20, 25 and 30 hours, and the results are shown in Table 1. 
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Uable 1] 







Example 2 


Example 1 


Comparable Example 


Grit Distance 


1.5mm 


0.8mm 


Electrode Position 


Polishing Speed of Polialiing Clotii (Unit (un/ 
H) 


AVE 


42.96 


15,58 


75.6 


on-1 


2.59 


2.80 


11.25 


Surface Rougliness of Pollsliing Cloth Ra 

(Unit: \m) 


AVE 


4.95 


3.93 




on-1 


0.12 


0.12 


0.36 


Surface Roughness of Polishing Cioth Rz 

(Unit: \m) 


AVE 


30.19 


24.00 


27.46 


on-1 


1.15 


0.96 


2.61 



(EXAMPLE 4] 



[00621 As In the case of EXAMPLE 3, a planar sintered body Is fabrfcated by using mixed powder of tungsten and 
silicon at a ratio ofi >t by weight. 

[0063] Also, as In the case of EXAMPLE 3, an adhesive sheet is masked by a sheet having a non-masking part, 
holes having a diameter of about 270 jim fonning the non-masking part are arranged so that the smallest lattice f onned 
by adjacent pieces of grit In the circumferentlal and radial direetion is a parallelogram and a grit distance in one side 
thereof is at regular Intewais of 1 .5 mm, classified diamond gtit of 150 jim to 250 \im is adhered and fixed on the non- 
masking part of the adhesive sheet, the sheet Is placed on the molded body made of the tungsten-siikMin mixed powder, 
25 and the sheet Is hot-press sintered. In this way, a sintered body comprising grit fixed on the moUed body is obtained. 
[0064] The obtained sintered body Is bonded with epox^ resin on the same pedestal as that used In EXAMPLE 1 , 
shot blasting is perfonned on the operational surface using unbound alumina with #240 particle size, and then, the 
protruding height for a maQix of the diamond grit is ao|usted to be 60 pi to 80 )im. In this way, a dresser for a polishing 
cloth is fabricated. Th e electron micrograph in Fig. 9 shows the an-angement of the grit on the dressing surface of the 
dresserfor a polishing cloth. 

[0065] The fabricated dresser is pressed on a polishing doth made of polyurethane foam, whteh Is rotating at 1 00 
rpm, under a pressure ofl S.6 kPa to be ground, while sluny (made by Cabot) containing 2% by volume of fUmed sllk» 
flows at about 1 5 ml per minute, 

[0066] The polishing speed and surt'ace roughness (Ra and RZ) often dressers are measured eveiy 1 , 2, 3, 5, 1 0. 
^ 1 5, 25 and 30 hours, and the results are also shown in Table 1 . 



[COMPARATIVE EXAMPLE 1] 

[0067] A polishing cloth made of polyurethane foam Is ground under the same conditions as those In the case of 
EXAMPLES 3 AND 4 by using the same diamond grit asthalin thecase of EXAMPLES 3 and 4. The electron micrograph 
In Fig. 10 shows the anangement of the grit on the dressing surface in the above-mentioned dresser for a polishing 
cloth. The results after grinding are shown In Table 1 together with the results of EXAMPLES 3 and 4. 
[0068] Table 1 shows that, In the dresserfor a polishing cloth In which the diamond grit is regularly an^nged at equal 
Intervals in the examples mentioned above, the surface roughness on the surface of the polishing cloth Is more unifomi 
than that on the surface of a conventional dresser on which grit is randomly arranged, and the polishing speed of the 
polishing cloth is very stable. 



1. A dresserfora polishing doth having a dressbig face comprising a sintered product obtained by mixing a bonding 
material comprising silkx>n and/or silkxan alloy with diamond grit, and forming and sintering the mixture such that 
a carijide film generated by sintering the silfeon In the bonding material Into the diamond Is provided on the surface 
of said diamond grit, whereby the diamond grit is flmily bonded with the bonding material. 

2. A dresser for a polishing doth having a dressing fece comprising a sintered product obtained by mixing a bonding 
material comprising silicon and/or silicon aHoy with diamond grft coated with a film of a cartnde of a metal In the 
group IV, V or VI of the periodic table, and forming and sintering the mixture, such that the diamond grit Is f imily 
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bonded with the bonding material with said carbide fiim, 

3. A dresser for a polishing cloth as claimed In either Claim 1 or Claim 2, wherein the sintered product is fonned by 
mixing the bonding material with diamond grit, moulding the mixture to form a planar body, and sintering the mould- 

s ed mixture. 

4. A dresser for a polishing cloth as claimed in either Cialm 1 or Claim 2, wherein the sintered product is fonned by 
an'anging each piece of grit on the surface of the bonding material with two-dimensional regularity, the distance 
between adjacent pieces of grit on the smallest lattice constructed by the arrangement Is within a range between 

10 1 0 ^m to 3,000 |xm, and each piece of grit Is an-anged so as to fomn a substantially unifom^ distribution. 

5. A dresser for a polishing doth as claimed in Claim 3 or Claim 4, wherein the sintered product Is attached on the 
surface of a pedestal, the product is finished into specified size by planarizing and dressing the dressing surface 
thereof, and the diamond grit is exposed. 

IS ' 

6. A method of manufacturing a dresser for a polishing cloth by mixing bonding material comprising silicon and/or 
silicon alloy with diamond grit, sintering the mixture such that a caiblde film on the surface of the diamond grit is 
generated by sintering the silicon In the bonding material, and the diamond Is finnly bonded with the bonding 
materials by the caiblde film. 

7. A method of manufacturing a dresser for a polishing cloth, wherein a bonding material comprising silicon and/or 
silicon alloy Is mixed wBh diamond grit coa1»d with a film of a carbide of a metal of group IV, V or VI of the periodk: 
table, and the mixture is sintered whereby the diamond grit Is firmly bonded with the bonding material by the carbide 

film, 

25 

8. A method of manufacturing a dresser for a polishing doth, wherein adheshre regions whose size Is almost the 
same as that of grit are provided on the surface of a planar bonding material comprising sfllcon or sUloon alloy 
such as to enable attachment of diamond grit arranged in a unform distribution with two-dimensional regularily, a 
particle of grit is adhered on each adhesive region and, after being pressed into the bonding member, sintered to 

so generate a cariaide film on the surface of the diamond grit by reactive sintering of the diamond and the silicon in 
the bonding material, whereby the diamond grit Is finnly bonded to the bonding material by the carbide film, 

9. A method of manufacturing a dresser for a polishing cloth, wherein adhesive regions whose size is almost the 
same as that of grit are provided on the surface of a planar bonding material comprising silicon or silicon alloy 

3S such as to enable attachment of diamond grit In a unifbmi distribution with two-dimensional regularity, diamond 
grit coated with a cartslde film of a metal In group IV, V or VI of the psriocfic table is adhered on the adhesive regions 
and is then pressed Into the bonding member and sintered to limity bond the cBamond grit to the bonding material 
by the carbide film. 

40 10. A method of manufacturing a dresser for the polishing cloth as claimed in either Claim 8 or Claim 9 wherein the 
adhesive regions comprise non-masked parfs of a masked adhesive she^. 
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FIG. 3 
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FIG. 4 
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FIG. 7 
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FIG, 9 
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